Species richness (SR) is a tool that managers can use to include diversity in planning and decision-making and is a convenient and useful way to characterize the first level of biological diversity. A richness list derived from existing inventories enhances a manager's understanding of the complexity of the plant and animal communities they manage. Without a list of species, resource management decisions may have negative or unknown effects on all species occupying a forest type. Without abundance data, a common quantitative index for species diversity cannot be determined. However, SR data can include life history information from published literature to enhance the SR value. This report provides an example of how inventory information can characterize the complexity of biological diversity in the ponderosa pine forest type in Arizona. The SR process broadly categorizes the number of plant and animal life forms to arrive at a composite species richness value. Common sense dictates that plants and animals exist in a biotic community because that community has sufficient resources to sustain life. A mixture of forest attributes maintained in time and space fundamentally supports a certain level of diversity as indicated by a richness value. As a management guideline, it is a reasonable assumption that the variety among plant communities and structures increases the potential for maintaining diverse kinds of animal habitats and resultant populations.
Introduction
Ponderosa pine is the most widespread coniferous tree in the western United States. It is an important part of three SAF forest cover types (Interior ponderosa pine, Pacific ponderosa pine/Douglasfir, and Pacific ponderosa pine) and a minor constituent of others: western juniper, pinyon-juniper, Jeffrey pine, Arizona cypress, and Sierra Nevada mixed conifer (Eyre 1980) . Forest type, a synonym for forest cover type (Helms 1998) , is a term used when referring to vegetation dominated by trees without any indication of its understory vegetation or successional status (Layser and Schubert 1979) . A forest type can span large landscapes with varying environmental conditions but is not always in continuous stands. Forest types on a map of broad-scale resolution , with a list of plants and animals common to the type, are useful for planning and reporting purposes (Garrison et al. 1977 .
The vegetation classification scheme in this report follows the nomenclature used in the Southwestern Terrestrial Ecosystem Survey (USDA 1987a , b, USDA 1997 with categories of forest and woodland types and plant associations. Plant association represents the dominant overstory and understory species e.g., Ponderosa pine/Arizona fescue, and is based on stand and site characteristics (Layser and Schubert 1979, Alexander 1988) . The primary objective of this report is to provide an example of how a simple inventory of plant and animal species can be organized and presented in a way that characterizes the complexity of biological diversity in a forest type.
Data for the example comes from information developed to meet periodic reporting requirements of the Resource Planning Act (U. S. Congress 1974) and for future projects in Arizona's forests and woodlands. A secondary objective is to provide access to existing information to characterize diversity in the ponderosa pine forest type. The information is available in table format on a Northern Arizona University website: http://nau.edu/CEFNS/Forestry/Research/ Insect-Ecol-and-Mgmt/.
These tables are easy to edit and manipulate for potential use in local project areas. Managers can use similar diversity data in their planning and decisionmaking process for other vegetation types. Authorities for scientific and common names for plants and animals are listed in Appendix 1. Peet (2000) places the ponderosa pine forest in the Madrean Rocky Mountain Floristic Region on the Mogollon Plateau, and Brown (1982) lists it as a community in the Rocky Mountain Petran and Madrean Montane Conifer Forests. Early descriptions of ponderosa pine in Arizona are of a forest that was more park-like than it is today (Cooper 1960) ; these descriptions are supported through research by Covington and Moore (1994) . Covington (2003) provides a detailed account of the evolutionary and recent history of ponderosa pine in the Southwest.
Ponderosa Pine in Arizona
In Arizona, the ponderosa pine type with its biotic and abiotic attributes are important because of its wide distribution and value as a source for wood products, forage for livestock, availability for recreational use, habitat for wildlife, aesthetic and spiritual value, and intangible assets. The forest type can have small seeps, springs, creeks, and wet meadows surrounded by stands of trees that are part of the terrestrial environment. In adjacent areas, there can be a land-water interface of lakes, rivers and riparian vegetation, indicating a dramatic shift from dry to moist conditions. The interface includes species of waterfowl, wading birds, fish, and riparian-dependent plant and animal species that are not included in this report.
Plant Associations
Considering overstory and understory vegetation, there are 15 plant associations in the ponderosa pine forest type in Arizona (Table 1) (Alexander 1988) . Some plant species are not included in the definition but may still be part of the understory vegetation. Two plant associations, Quercus arizonica (Quar) and Quercus emoryi (Quem) are similar in species composition but key differences are in site conditions and Emory oak abundance. The associations as a whole describe the ponderosa pine forest in a range of low to high elevations, warm to hot climate, dry to moist conditions, and forage production from 250 to 1,500 lb/ac. While many plant species are classified as a tree life form (Table 2) , trees such as Gambel oak can be a shrub stage in the understory. The greatest range in elevation is 2,900 ft for the Bouteloua gracilis (Bogr) association. Rockland (Rock) has the most restricted range of 400 feet. Plant associations and number of species in life forms for each family are in Table 3 . Appendix 2 lists all the plant species by life form used in developing Tables 1 to 5. Arar  7  3  4  1  5  0  13  Arpu  14  8  8  2  7  2  27  Bogr  11  10  4  4  9  1  28  Come  4  3  1  0  3  0  7  Fear  11  9  5  4 11  2  31  Juma  11  6  2  2  5  1  16  Mumo  14  10  3  10  8  1  32  Muvi  12  9  3  5 Judd 1962 , Clary 1975 . Species that might occur in any of the habitat types but were not included in the type definition.
Stands
Forest stands are the basic units of inventory and management and have slightly different applications across professions. The reference in forestry is to a distinguishable land management unit that shares characteristics typically associated with tree age, size, and composition (pure or mixed). Stands include shrubs, forbs, and grasses as well as trees, which also reflect stages in forest succession. The ecological definition is a contiguous group of similar plants (Helms 1998) .
In a recent Journal of Forestry article, O'Hara and Nagel (2013) emphasize that defining stands should be flexible for different uses. A stand can be any size and composition or structure that makes sense for on-the-ground management.
Ponderosa pine is primarily a climax forest in the Southwest and can exist in pure stands locally, and in mixed stands over diverse landscapes in association with other conifers or deciduous trees (Schubert 1974) . Stands of ponderosa can be particularly complicated since they occur in the Transition Life Zone (Merriam 1898) . They lose their climax characteristics as they integrate into the lower elevation, drier pinion-juniper woodlands, and to higher and moister mixed-conifer forests (Schubert 1974) . Ponderosa pine reaches its best growth, however, between 7,000 and 7,800 ft where annual rainfall is 18 to 24 inches. Tree species composition in the type may be simple, but the spatial distribution of trees is complex given disturbance and regeneration patterns regulated mainly by fire (Bailey and Covington 2002, Covington 2003 (Tappeiner et al. 2007 ). Two broad age classes of ponderosa pine are (1) "blackjacks" that have dark bark and age <150 yr, and (2) "yellow pine" >150 yr with yellow plated bark and a rounded crown. Characteristically, ponderosa pine grows in irregular unevenaged stands, consisting of small even-aged groups within the stands (Cooper 1960 , Schubert 1974 . Groups of similarly aged trees vary in size from 0.15 to 0.35 ac (Cooper 1961) .
Diversity in the Pines
Biological diversity (more simply, diversity) is a natural phenomenon of life including factors at all levels of organization (genetic, individual, community, and ecosystems) affecting survival and reproduction of plants and animals. Federal regulations emphasize diversity as a way to ensure species are part of the forest planning process and in efforts to restore or maintain the integrity of terrestrial and aquatic ecosystems. Using the best available science is a requirement in this process.
Diversity has its roots in the works of Darwin and Linnaeus in their early efforts to understand how the natural world of plants and animals is connected and functions. An operational definition of diversity is the meaningful differences in the elements of biological communities (Boyce and Cost 1978) . Detailed definitions by Helms (1998), Lindenmayer and Franklin (2002) , and Primack (2006) provide a variety of defining factors. Therefore, it is important for project planning, implementation, and monitoring that the definition, standards, and guidelines are available for a given level of management. Pimlot (1969) suggests that the strongest case for diversity is the intangible values relating to life, for example, the presence of wolves, coyotes, and goshawks as predators in ecosystems, and the value of understanding complex environmental interrelationships through bird watching.
Life Forms
Within the distribution patterns of ponderosa pine trees, there are many biotic and abiotic components contributing to variety of life. One of the major biotic components of any forest type is life form. Life form is a way to categorize living things for planning and monitoring purposes. Life form for plants (sometimes called growth forms) has five categories: trees (tr), shrubs (sh), forbs (fo), grass (gr), or other (ot). Other includes cacti, fern, sedge, agava, vine that can become an individual life form when more detail is required. Plant life forms produce the layering effect of vegetation in forest types. Animal life forms, in general, used by land management agencies are amphibians (am), arthropods (ar), birds (bi), fish (fi), mammals (ma), and reptiles (re).
Biological Engines
Plant and animal life forms create food chains and webs that sustain and regulate natural systems. Food chains start with a producer life form (such as grass) eaten by an animal life form (e.g., a rabbit) that is eaten by another life form (a bobcat). However, food chains are more than just a plant eaten by an animal eaten by another animal. The connectance (Dunne et al. 2002) links between producer and consumer life forms create a biological engine fueled by nutrient cycling and energy flow. Biological engines account for the complexity of the intricate workings in a forest ecosystem.
Complexity is thought to maintain ecosystems stable (Odum 1971 , MacArthur 1955 ; however, May (1975) challenged the stability assumption by using mathematical models. Recent research on stability and diversity has focused on connectance as a way to understand ecological networks and it seems that stability increases with connectance (Dunne et al. 2002, Okuyama and Holland 2008) . Complexity and stability will remain viable topics for many years; in the meantime, management decisions will continue using the best information available within the framework of adaptive management.
Species Richness
Species richness (SR) is defined as the number of species (Krebs 1999 ) in a specific area and goes a long way toward characterizing a community (May 1975) . SR relates to alpha diversity (e.g., stand level in a designated area) (Primack 2006) . Richness by itself does not account for the relative abundance of individuals but is a snapshot of presence in time. It gives as much weight to species with a few individuals as to those with a high density. Quantifying diversity (e.g., Simpson's Diversity Index), requires the measurement of abundance of all component species (tables 3 to 9), which might not be physically practical or economically feasible, especially for animal species. Furthermore, detailed abundance measurements are often unnecessary to support management goals associated with diversity. Primack (2006) suggests that indices might not be better than using a richness value. While abundance of each plant or animal species might add quantitative detail to evaluate diversity, animal abundance would only be available for the most common species in the most common forest conditions and is constantly changing because of a variety of factors (e.g., fire disturbance). These practical problems have to be considered before diversity can be used in a meaningful way in operational plans. Without abundance values, none of the common indexes can be used to show differences between areas or alternative management pathways. Lacking such defensible, quantitative data, there is published qualitative information on life history for many species that managers can use for planning and decision-making. Experimental evidence indicates that primary production, resistance to natural disturbances, and resistance to invasion all increase as SR increases (Morin 1999).
Charles Elton (1927) first championed a concept that ecologists must consider: different kinds of habitats have a characteristic set of animals. Using Leopold's (1933) analysis of game range, Pimlot (1969 p 374) Boyce and Cost (1978) suggest that an increase in the diversity of habitats increases the potential livelihood for different kinds of organisms. Creating a broad mixture of stand conditions over time, and their associated disturbance regimes, ensures the broadest diversity of species. An actual field example of the application of species richness is from California where it was used to identify land protection priorities for the state's woodlands (Motroni et al. 1991 ).
states: "the message is clear that diversity of habitat is the life blood of the majority of species and the ramifications extend from the subsistence of an individual to the viability of a population and to the survival of species."

Data Available and Quality Control
Plant and animal species occurrence in Arizona's ponderosa pine type is from a Forest Service database that was developed to meet the assessment requirements of the Resource Management Planning Act (Patton 1978) . The list of species came from museum and herbarium collections; management biologists and researchers in the state, Federal and private agencies; and published literature in professional journals. The original relational database has been maintained and continuously updated by the senior author, and is the source of the data for tables in this report. Animal species in the original lists were assumed common in the forest type based on the information available at that time. The current list for plants includes those identified in the Southwestern Terrestrial Ecosystem Survey that defines plant associations for Arizona and New Mexico (USDA 1987a , b, USDA 1997 .
In developing a current SR list for the ponderosa type in Arizona, measures were imposed to keep the list at a reasonable level of inclusion. For example, animal species are included if their presence is authenticated in state and Federal documents and professional publications or databases. Subspecies are included when they are the single representative in Arizona of the genus that occurs in other states. It may be necessary to develop different quality criteria for SR based on the level of use, broad landscapes or specific project areas.
Species richness can have several degrees of similarities of characteristics starting with the taxonomic Order. Including Family and Genus increases the amount of information needed to identify a species. Because of the difficulty in identifying insects at the species level, many are only identified to Family with species shown as "spp" or "unknown." Using suborder, subfamily, tribes, and subspecies may be too complex for practical use unless it relates to a sensitive species that is important for management. A richness list by life form and scientific name with a common name as a vernacular group provides a degree of difference that is easily recognized.
Variety of Plant Life Trees and Shrubs
Trees dominate ecosystems through total biomass and crown closure that controls the amount of light penetrating to the forest floor. A tree is a woody perennial plant, typically large with a well-defined stem or stems carrying a more or less definite crown (Helms 1998) . Tree attributes (size, structural characteristics, spatial arrangement and density) and their by-products such as snags, logs, stumps, woody debris, etc., create different living conditions for various animal life forms. Tree by-products are an important part of the habitat relationships that exist in any forest type .
Ponderosa pine is shade intolerant and needs a large amount of light to grow and produce cones with seeds. Seeds will germinate and become seedlings where there is sufficient light penetrating the canopy or in the small openings between individuals and groups of trees. One difference in trees that exist in the ponderosa pine forest type is the regeneration method. Ponderosa pine regenerates from seeds developed in cones, whereas Gambel oak reproduces by acorns, and aspen, an associated tree species, primarily develops from root sprouts. Gambel oak, aspen, and ponderosa pine are major food and cover plants for a variety of wildlife species. There are 24 species of trees in 6 families in the ponderosa pine type (Table 2) but two trees, ponderosa pine and Gambel oak, are the major overstory species. Plant life forms in plant associations by number of Families and Species indicate the complex relationships that exist in the ponderosa pine type and the potential difficulty of making management decisions (Table 3) .
A shrub is a perennial woody plant smaller than a tree. Unlike trees, shrubs usually have many separate stems starting from or near the ground surface. The advantage of multiple stems is more leaves to collect sunlight in low light conditions. Shrubs grow in pure stands, in the absence of an overstory, or in scattered single or small clumps as understory plants. Shrubs create a second layer of vegetation through vertical separation. Because shrubs are closer to the ground level, they are more accessible for food and cover by many vertebrate and invertebrate species. Two shrub families, Rosaceae and Asteraceae, account for 43% of the total number of shrub species in the ponderosa pine forest type (Table 4 ). Some shrub names indicate the animal that uses a species for food, such as antelope bitterbrush, dwarf rabbitbrush, and bearberry.
Forbs and Grasses
Forbs are the soft-stemmed, non-woody, wide-leafed, low flowering plants: buttercups, cinquefoils, and clover. Forbs can be annual, biennial, or perennial. Any plant of the Poaceae family (similar to wheat, bluegrasses, and bromes) is a grass. The grass family is one of the largest families of flowering plants.
Grasses have long narrow leaves, and usually a small dry one-seeded fruit. Grass-like plants are the sedges and rushes with pithy or hollow stems found in moist to wet soil conditions. Forbs and grasses are commonly grouped together as herbaceous plants.
Sixteen families of herbaceous plants include 94 species (Table 5) . Two families (Asteraceae and Poaceae) account for 47% of the total and contain species that are major wildlife food plants (fescue, gramma, wheatgrass, bluegrass, muhly, sage, fleabane, and yarrow). Herbage production of forbs and grasses follows the well-documented inverse relationship of high percent tree canopy/low production; low percent tree canopy/high production. The amount of herbaceous biomass produced in ponderosa pine varies from over 600 lb/ac (dry weight) in openings to 60 lb/ac where canopy closure is greater than 80% (Jamison 1967) . Four of the 15 plant associations (Bogr, Fear, Mumo, Muvi) have forage production >1,500 lb/ac (Table 1) .
The value of herbaceous plants to maintain animal populations is from results of a study on producer-consumer biomass on the Coconino National Forest (Clary 1978) . In this study, herbaceous plants supported the majority of the wildlife biomass (deer, elk, rodents, etc.) and almost all of the livestock biomass. The number of herbaceous plants in ponderosa pine reflects the variability in the conditions that can occur across landscapes and the importance of herbaceous plants as potential food and cover resources. 
Variety of Animal Life Mammals
The mammal life form in the ponderosa pine type varies in size from a tiny shrew to the large elk. There are mammals that fly (bats), swim (beaver), burrow underground (gopher), run fast (pronghorn) or walk slow (porcupine). There is considerable information in the scientific literature on the life history of mammals in ponderosa pine primarily because many are important game animals. All the 48 animal species (Table 6 ) either consume plants, other animals, or both and every species is part of a biological engine for nutrient cycling and energy flow. The amount of food consumed by large herbivores, 4.5 lb/day for mule deer and 11 lb/day for elk (Varner et al. 1954) , is from an understory containing woody and herbaceous plants. Eight (17%) of the 48 species in the forest type are carnivores. Mammals have a constant body temperature and need a dependable food source. All of the cats are obligate carnivores (cougar) and consume only animal tissue, while obligate herbivores (elk) consume only plant tissue; however, the black bear is primarily omnivorous. While some animals are taxonomically carnivores, they also consume plant material, e.g., the coyote.
The six families of rodents contain 18 species and are a source of food for carnivores and birds of prey. One small rodent species (vole) is insectivorous. Understory vegetation and plant debris (leaves, logs, stumps etc.) are the primary cover for most of the small mammals (mice, rats, chipmunks). Understory vegetation and plant debris are affected by different management practices such a fire and timber harvesting and need to be considered in the resource management planning process. Two large herbivorous mammals that depend on understory vegetation for their well-being are deer (Wallmo 1981) and elk (Thomas and Toweill 1982) and are often used as featured species in management plans. Appendix 3 contains a listing of all animal species used to create Tables 6 to 9.
Birds
The number of birds (111) identified as being in ponderosa pine stands reflects a range of niches they use for food and cover (Table 7) . Birds are a natural part of biological engines in facilitating energy flow and nutrient cycling in forest ecosystems. They get energy from fruits and berries and their droppings spread the seeds of plants. Some nectar-feeding birds spread pollen to fertilize flowers of overstory and understory plants. Birds eat insects that damage important tree species and in-turn are food for birds of prey. Habits or traits of some bird species have descriptions that suggest their ecological role (e.g., birds of prey, ground dwelling, perching or cavity nesting). Birds like the wild turkey nest on the ground while others have nests in a tree crown, in the cavity of a snag, or an understory shrub. A large number of bird species (73) found in ponderosa pine have the common trait of perching and are known as songbirds or passerines. 
Amphibians and Reptiles
The low number of amphibians (Table 8) in the ponderosa pine type is attributed to their dependence on water and moist terrestrial areas needed to reproduce and lay eggs. Amphibian eggs have a soft membrane of a jelly-like substance that can lose or gain water rapidly. Most but not all amphibians have a complex mode of life that includes both a water larval stage and a terrestrial adult stage. Because of two developmental stages, amphibians are more vulnerable to human activity that can change the availability and quality of existing water sources and moist terrestrial habitats such as understory vegetation, debris, and decaying logs.
Amphibians have a dual role in ecosystem functioning by eating many species of insects and in-turn serving as prey for larger animals. They have a sensitive and permeable skin that can absorb water and have the potential of being indicators of pollution. The tiger salamander is a protected species under state and Federal law; it occurs in ponderosa pine and is the only native salamander in Arizona.
Reptiles are cold-blooded animals that depend on their surrounding environment for heat. They differ from amphibians in that they have scales and typically lay eggs that are tough and leathery. The arthropod food base for reptiles in ponderosa pine includes insects, lizards, and small mammals. Snakes account for over half (19) of the reptiles (37) in the ponderosa pine forest type (Table 8) .
The 17 species of lizards are major consumers of insects. All of the rattlesnakes, the Gila monster, and coral snake are venomous (Lowe et al.1986 ).
Arthropods
It is a challenge to include arthropods (insects and their allies) when listing species that occur in a forest type ( Table 9 ). The Phylum Arthropoda includes the Class Diplopoda (millipedes), Chilopoda (centipedes), Arachnida (spiders) and Insecta. Insects have a complex taxonomy that can include subclass, suborder, superfamily, subfamily, and tribe. For a genus with a large number of species, authorities sometimes find it more convenient to list only one as a representative for 15 to 20 species. Since the ponderosa pine type includes trees other than ponderosa pine, these other trees are also hosts for insects and are included in the species richness list.
In a study on the Kaibab National Forest, Rasmussen (1941) found 250,000 insects/ac at ground surface. The total number of arthropods (422) probably underestimates the actual number; as a result, the current list is a work in progress. Seven of 80 families (ground beetles, bark beetles, darkling beetles, skippers, gossamer butterflies, brushfooted butterflies, and ants) account for 50% of the species listed. The several families of butterflies are of special interest because of their aesthetic value by nature enthusiasts and potential ecological value as indicators of environmental change.
Insects have a positive contribution in the ponderosa pine forest type as pollinators of understory plants and as a food source for birds and small mammals. However, more information is available about insects that are destructive. Research and management has focused mostly on the pest category , which is a natural focus because insects affect humans in the loss of plant products and the transmission of disease. One way to group insects is by their effect on different tree species such as defoliators (e.g. budworms), sap sucking (galls and mites), and woodborers (moths and beetles) ). 
Paying it Forward
An inventory of plant and animal species at the project or planning level from stands to watersheds and landscapes is one of the necessary tools for effective resource management in the 21 st Century. Without a list of species, resource management may have negative or unknown effects on all species occupying a forest type. Because of the Forest and Range Renewable Resources Planning Act (U.S. Congress 1974), Federal and state agencies began to accumulate lists of species found on lands under their authority. Where these lists are maintained and continually revised, they provide an inventory of species commonly found in a given forest type and enhance a manager's understanding of the complexity of the plant and animal communities they manage.
Change is a Certainty
All animal species are directly or indirectly dependent on the availability of plants and plant communities for their life needs. Managers know that species possess different tolerances (ecological amplitude) to environmental factors.
There is a certainty that animal species will change location over time as plant composition changes due to development and succession that alters existing habitat. Without creating replacement habitat in a timely manner, areas reserved for a protected species will not have the same resources over time for the species to survive and reproduce. Successional theory further indicates the predictability of maintaining a variety of plant developmental stages within a forested landscape that would maintain diverse kinds of plant and animal life forms and species. Identifying animals associated with plants for food and cover across successional stages provides a base to compare change.
Characterizing by Species Richness
The ponderosa pine forest type in Arizona has 125 plant species in 36 families and 628 animal species in 147 families for an SR value of 753 species in 183 families (Table 10) . With the high number of species that is often present, managers will have a difficult time including diversity as a management component without reducing the number inventoried and monitored. The number of plant and animal species in a forest type is a tangible metric, but there is little corresponding data reflecting the intangible values suggested by Pimlot (1969) (e.g., just knowing that an organism is present). However, one intangible value that seems to exist in a ponderosa pine forest type (Table 10) is related to the number (111) of bird species that might be needed to control the number (422) of insect species.
There are limited ways to use quantified indices as a management tool, given the limits to our current state of knowledge and available management resources. Therefore, an interim way to account for one level of diversity is to use a "selfevident" or a "common sense phenomenon" approach: plants and animals exist in a biotic community because that community has sufficient environmental resources to maintain those species. Sufficient resources relate to the Law of Tolerance, where there are minimum and maximum limits of environmental factors that an animal or plant can tolerate (Odom 1971) . A complex mixture of environmental factors maintained in time and space fundamentally supports a certain level of diversity of plants and animals in Arizona's ponderosa pine forest.
A Second Level of Diversity
The SR list for plants and animals in ponderosa pine approximates the first level of diversity. A second level of diversity with a reasonable degree of inclusion for a planning area is possible by associating animal species with forest successional stages categorized by tree diameter, canopy cover, stand size, and spatial juxtaposition. These successional stages account for predictable differences in understory vegetation (shrubs, forbs and grasses). This second level could take the form of ecological state-and-transition models with potential silvicultural transitions (e.g. prescribed burning). 
Planning for the Future Forest
The future requires meaningful diversity elements that can be assessed and monitored while a forest is actively and adaptively being restored or under a management plan. Managers will never have complete or perfect information about diversity for decision-making purposes; however, tools exist that provide approximations of conditions. Using existing relational databases at the local level to collate past and present research data and allow extraction of selective stand structural data, provides a significant tool for science-based management decisions.
Along with GPS and GIS technology, aerial photography, and growth and yield models, stand boundaries can be an overlay on a base map for the planning area.
With additional diversity layers, the map becomes a visual model to establish current conditions and future use to monitor change. With this kind of information, foresters, wildlife biologists and conservation organizations can work together to use existing stand conditions along with land capability to design a future forest containing a variety of life that meets both forest and wildlife management objectives. 
